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■ntfe: ^flethod Of Rer ^tiriM Or Preventtna Malodour 

This invention relates to perfume components, mixhires thereof and per^^ compqsiUon^. to 
personal products and detergent products containing such perfumes, and to the use of such 
perfumes and products tp d^tiv^r a deodorant ^ecL 

In p»tlcular» It rtf ates to perftime components, mbduros thereof, and perfume oompositions for 
InhlbWng ttie production <rf odoriferous metabolftes by topically applying to human perfumery 
components capable of inhibiting the production of odoriferous steroids by nucro-organisms present 
on the skin surface. 

It Is known that, at the point of secretion, sweat odourless. Body malodour ?s the result of a variety 
of biotransfermafions of components of the sweat by certain species of the natural mtcntMirganisRis 
which live on the surface df the skin. These transtormatlons produce volatile odoriferous 
compounds* 

jf^^re are three ^es of personal product routinely used to combat body ma!odoun perfumes, 
antlperspirants and deodorants. 

Perfumes may simply mMk body malodour. However perfume compositions have been dlsctosed 
which exhibit a deodorant action. EP-B-3172, EP-ArB618. US.A-43044679. US.A.4322308. US^« 
4278658, US-A-41 34838, US-A^286341 and US.A-4289641 ail describe perfume compositions 
which exhibit a deodorant action when applied to human skin or when included in a laundry product 
used to launder textiles. 

Antlperspirants WO* by blodung the sweat glands ther^ reducing perspiration. 

Antimicrobial agents used in deodorants are designed to reduce the population, Inhibit the growOi or 
diminish the metabolic activities of micro-organfems living on the surface of the skin. Typical agents 
of this nahjre Include ethanoi and TYlclosan (2',4.4'-trichiorO'2-hydroxydiphenyl ether) which are well 
known to antimicrobial effects. The use of common deodorant acfives results In a non-selective 
effitimicrobial action exerted upon most of the slAi's natural micronora. This te an undesirable 
disadvantage of such deodonant fonmulatione. since the natunal microflora provides a protective 
barrier against invasion by potentiatly pathogeny bacteria (colonisation resistance). 

Gower at al. (J Steroid Biochem. Moiec. Biol.. (1994) Vol. 48, No. 4, pp 409-418) discloses ttie 
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Inrqaortance of oert^in bacterial enzymes bivalved In bacterial steroid met^oHsm in the production of 
odoriferous steroids, and propose a series of inlerconveiBions between soim of these mefaboiites. 



US-A^56435S9 (Colfiate-Palmollve Company) discloses deodorant active materials having an 
effecBve amount of Zn^ ions for Inhibiting bacterial exoenzymes responsible for the production of 
axillary malodcur. The bacterial exoenzymee are further characterised as eryi sulphatase or beta- 
glucuronidase. 

DE-43432e5 (Henkel) desoibK deodorant compositions comprising saturated dioic add (C3-C10) 
esters. The acQve Inhbite a sweat deoomposins esterase and the compositions are raid not to 
disturb the sldn^s natural microflora. 

WO G4/07837 (Unidiema) describes certain novel unsaturated dioic adds having between fi and 22 
carbon atoms. The potentiat use of ttiese acids to treat rnalodour is also described. 

A number of published works descrilie ihhitdtory effieds of various materia on steroidal metal>olfe 
pathways: 



For example, 3[[alphal] hydroxysteroid dehydrogenase from Pseu0omon&6 i&stoslerom is inhibited 
by heavy metals and sulfhydryl-blnding reducing agents (Talalay, P.: Hydroxysteroid 
Dehydrogenases in 77ie Enzymes, W/, 2nd Ed., ^oyer. P., l-ardy, H„ and Myrback, K.. eds.), 
Academic Press. NY, 177. 1963). 

The -cona2»^Ie andftingal agents have a mode of ddbn biased on inhibition of sterol metabolism. 
The activity of tJ^ enzyme (i6-ene-C19-slerQid synthesizing enzyme) responsible for the converston 
of Cai -steroids to i6-ene-Cig.stemids. \A^Ich was iocalized on pig testicular microsomes, was 
inhibfted by some typical Imidazole antifungal compounds such as ciotrimazQle, econazole, 
miconazole and ketoconazote whteh are known to be universal inhibitors of cytochrome P-450- 
dependent enzymes (Nak^in S. TakahashI K, Shinoda M J, ^ StefXM Biochem Mol fifo/ 1M1 
Jan:38(f):9S-9). 



20 beta^hydroxypragnenotone Is a potent Inhibilorof S.l6-androstadien^3 beta-ol synthetase than of 
1 7-hydroxylase and for the latter enzyme activity, the Ki(app) was lower than that for 1 7* 
hydfoxypnegnenotene itself (LavaUee J, Cooke Gftfl. j Steroid Bipphem Moi Biol 1 993 Jul;46(1 ):73. 
63). 

The cie-doubie bond of the steroid. androsfa-S,16-dien-3 beta^j is oxidized by mate rBl liver 
microsomes to 16 alpha, 17 aIpha-epoxyandrost-5-en-3 beta-ol, 16 beta.«l7 bete-epaxyandrost-5-m- 
3 beta-ol, andnost-5-ene-3 beta, 16 alpha. 17 beta-triol. and androsl-B^ne-S beta. 16 beta. 17 alpha- 
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^ triol.andihlBtransforrnaBonlsstrxsnglyl^^ 

M. Ozawa N. Sailoh YJ Biol Chem 1885 Jul 25;2e0(1S):8716-20). 

However, ncme of ttie ac^ctemtcally publtehed literature described the irthibilion of such steroidal 
metabolic pathways by perfumery tngredienl^ 

However. WO 00/01358 and WQ 00/01356 disdose meHwds for preventing or reducing body odour 
tiy Inhibiting the production of odorous steroids using agents which bihlbJt bacterial 4-ene reductase 
and/or S-ene reductase. 

Accordingly* the present Invention provides a method^ partlmjlarfy a cosmetic metiiod. for redudng or 
prevenUng body malodour by topically applying to human skin a composition comprising an active 
agent capable of Inhibiting fiie production of odoriferous steroids by micro-organisms on the skin 
surface^ whemin the agent is a perFiime ooniponent whldi capable of inhii}iting the 
blotrsnsformatiort of endrostadlenols to androstenones. 

The invention also provides the use of a perlume component to inhibit the biotran^fDmnation of 
androstadienols to androstenones, in particsular the biotransformation of androsia*^«16-dien-ap-ol to 
&««androst-1&^n-3-one. 

The invention further pnjvldes the use of a perfume composition, comprising at least 30% by weight 
of one or more perfijme components capable of inhibiting the biotransfonnation of androstadienois to 
androstenones. to reduce body malodour. 

The invention further provides ttie use of a deodorant product, comprising a perfume component, to 
reduce body malodour by Inhibiting the biotransformation of androstadienofe to androstenones. 

The invention further provides a perfiime composition comprising at least 30% by weight of one or 
more of the follcmdng perfume components: Armolse Tunisiar» oil, para-iertbutylphenyiacetonltriie, 
dihydnjilnalol, N-Bthyl-N-(3-methylphenyl)pro|Monamide, 4-(&^lhylbk^o[2.2.llheptyl-2)- 
cyclohsxanol, ethyltricycto[5.2.1.0{2.6}ldecane-2-carboxylate. 2-emyl-N-methyl-N-(3- 
methylphenyJ)butanamlde, dihydromyrcenol, {4-isopropylcyclohexyl)methanol, 3Hmethyl-5- 
phenylpentan-l-ol; 2^.2-trichloro-1-phenylethyl acetate, Isobornyl acetate, aliyl amyl glycolate, 
9/pf?d-terpineol, acetyl cedrene, tetrahydrcgeraniol, citroneilal, cu.minlc aldehyde. 1.3.34rfmethyl-2-* 
norbomanyi acetate. cKs-jasmone, methyl octyi acetaldehyde. gamma-octalactone. oo^l acetate, pine 
American of I, peppermint (Oiinese). 1 A3- trimethyl-2-norbornanoI. gariTma-nonalactone, octahydro- 
2H-chromen-2^e, oi!^4-decenal. 3-<3-iscpropyIphenyi)butanal; and a deodorant product comprising 
such a perfume composiUon, 




The Inventton still further provided a method of prCMiucing a perfume cornposttion which comprises (1) 
evaluatinfl perfume component? on the aMfe^ to Inhibit ttie bfotransfomiatfon of androstadlenols to 

— endrostenonwr(li)"sele-ctSiQi5^^ 

androsfadlenofs to andro^tenones. and (Hi) mtxing together two or mom of said selected perfume 

* components, optional^ with other perfume components. 



The term "periUme componenf ' is used herein to represent a material which fe added to a perfume to 
contnbute to the olfactive properties of the perfume. A perfume component ran be acceptably 
employed Id provide odour contributions to ihe overall hedonlc perfomiance of products. Typically, a 
perfume component wfll be generally recognised as po^essing odours m rts own right, will be 
relatively volatOe and often has a mol^lar weight within the range 100 to 300. TVpic^i matermis 
which are perfume components are described in Terfiime and Navour ChemlceIsP'. Vofuntes 1 and il 
(Steffan Arctander. 1969). A |»rfume composition wil) contain a number of Individual perfume 
components, and optionally one or more suitable diluents. Commonly used dBuents are bensyl 
benzoate, diethyl phthalate^ dipropylene glycol and Isopropyl myrislate. The concentration of 
perfume components referred to herein is relative to the total concentration of perfume components 
present in the composlfion, l.e. excludes any of the above diiuents. 

The method according to the Invention comprises topically app^g to human skin active perfume 
components capable of Inhibiting the production of odorfferxjus sterxrids by mkro-organisma present - 
on the skin surface. Preferably, the bacterial production of odoriferous steroids is reduced by at least 
50%. more preferably by at least 70%, particularly by at least 80%. and especially by at least 90%. 
Three modes of achieving this redu«rtlon of odoriferous steroid production are possible. In the first 
mode, they may inhibit odorlfmnia steroid generation, at a concentration below the minimum 
inhibitory concentration (MIC), determined as described in Example 1 below; we have i^own that the 
bacterial production of odoriferous steroids can be reduced or eliminated withoitt significantly 
disturbing the skin's natural nnteroflora. TOs is achieved by Inhibiting bacterial enzymes r^ponsible 
for the production of odoriferous steroids. In particular the IB-andr ostenes; in the second mode, they 
may apt on odoriferous steroid generation whilst maintaining a microbial cell viability of at least 70%; 
in the third mode the perfume compositions may act by dlnect killing Of skin bacteria, by more than 
10-fbId. The first nnode is prefen^ed, since this provUes maiodourcountenactim benefits, whilst 
leaving the natural skin microflora undisturbed. 

The perfume components used In the present Invention are frequently incorporated into deodorant 
products which Include, but are not limited to. body deodorants and antlpersplrants including roll ons, 
gel products, stick deodorants, antlperBplrants, shampoos, soaps, shower gels, talcum powder, hand 
creams, skin conditioners, sunaca-eens, sun tan lotions, skin and hair conditioners. 
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The perfume components may also be useftilly employed for deodorant properties by incorporation 
Into other products, tor example, wrto laundry and tiousehold products sucSh as rinse condWonere, 
household deaners and detergent cleaners. The perfume components can be incorporated into 
textiles themselves during ihelr production using techniques known In the art, to provide deodorant 



The odoriferous steroids which are inhibSed by flie metfiod of the mventton Include the 
products or intermediates of bacterial siwoid metabolism, In particular the 16 androstenes, more 
particularly the andfostenones audi as androstr1&«n-3-one. 

In a preferred method according to the invention, an Odour ReducRon Value, measured In human 
axniae as described in Example 4. of at least 10%. more preferably at least 30%, and particolarty at 
least 50% Is obtained. The active perfume corT«3onent(8) may be mbced ^tm ^rther perftime 
components ^ dellv^ perfumes or perfume composfttens with the de^d deodorant and hedonistic 
properties. To driver h^jh deodorant eCtecis the active oomponent(s) preferably comprise{s) 30% or 
more of the total perfUme formulation by weight, more preferably at least 40% and partlcuiariy at 
least 60%. A deodorant product preferably comprises at least 0.05% to 4%. more pneferatjly 0.1% to 
2% by weight of active perfume componenUs)- Preffen^ actives "mclude the foHowlns perfume 
components: 

Armoiso Tunisian oB; 

para-tertButylphenylaoetonftrile (also known as 'Marertfl' where MARENIL is a trade mark of Quest 
International); 

Dlhydroifnalol <ie 3,7-dimethyloct-6-en-3-ol) 

N-Ethyl-N-(3-methylphenyl)proplDnamide (also known as 'Agarbols' where AG ARBOIS Is a trade 
mark of Quest International); 
4-t5-Etiiylblqygiol2,2. 1]heptyl-2)-cycl<*exanol; 
EthyltrlGyclo[S.2.1 .0{2«6}]decane-2*carboxytate; 

2- Eth^-methyl-N-(S-mrfTylphenyl)butanemlde (also known as 'Paradlsamlde' where 
PAf^ ADISAMIDE is a trade mark of Quest International) ; 

Dlhydromyroenpl (z,e-dimethyl-7-octen-2-ol); 
(4-i5oprcH>yicyclDhexyOmethanol: 

3- Methyl-5-phenylpentan-1-ol (also known as 'MefiiDSoP where MEFROSOL Is a trade mark of Quest 
international) 

2.2,2.Tllchtoro-l-phenylethyl acetate (also known as Rosaoetone); 
Isobomyl acetate; 

Allyl amyl glycolate Oe *2-methy!bulyloxyaoetlc add, 2-propenyJ ester'); 
aTp/ia-Terplneol; 



protection. 



Acetyl cedrene (also known 9s 'LlKetone' wfiere LIXETONE is a iraod maik of Quest Intemational) 
. TetrahydrogeranlQ^ 
CKronellal; 

Cuminicaiaehyae f.6. pan^^i^rttpylbenzaldeh^e; '~ 
diSNlasfnons; 

Meihyl 00^ aeetaldehyde (ie 2^ethyldecenal^ 
gsmmaKictalactone (ie S-bufyld9)ydrofuian-2(3H)-one): 
Octyl acetate: 
Pine American oil; 
Peppermint (Chinese); 

Fenchy] acetate (1.3.3-Tnmethyl-2-nort»manyl acetate) 
Fenchyl alcohol (1.3.3-Tiini^yl-2-nartx)manol); 
ganuna-Nonalactcne: 

OrtahyidiX)-2H-chromen-2Hine (bJ» Itfiofwn as ■Octalvdrocoum^ 
OCTAHYOROCOUMARIN is a trade nnark of Quest mtematioiiai): 
cis-4-Deoen9l; 

3-(3-lsopropy(phenyObiJtansL 
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A perhime oomposltlon for use in the present invention preferably comprises at least 3. more 
preferably at least 5, and particularty at least 10 ef the above perfume components. Preferably at 
least 30% by weight irf the perftime composition is compiised of perfume components possessing 
the ability to Inhibit the biolransfomiaUon of androstadienols to andmslenones. even more pret^bly 
45%. For the purposes of oalcuiating the peroentage composition or the perfume all dOuenfc; are 
excluded. 



One or more Of the perftjme component above may be advantageously used in conjunction with 
perfumes and peilume ingredienis of the prior art which offer deodorancy benefits. Examples of 
such embodiments comprise perftime compositions as descn-bed above which also oomprise at least 
15% by weight, preferably at least 30%. of the foliowins materials: acetyl dWso^rnylsTO. acetyl 
tribirtyl cftrate. aldehyde CIO (i.e. decenal). Amber AB 368 (available from Quest Intematiooal), amyl 
salicylate, anisyl acetate, Azartore-. benzyl salicylate, c/s^exenyi salicylate, cftr^i: citroneiiol. dove 
leaf distilled, coriander, cyclamen aldehyde, decen-l-ol. dihydrceugenol. diphenyJmethane, Duplcal" 
Empetaal*. geranlol. heiional [La. 2-methyl^(3.4-methyieneKlioxyphenyl)propanal)]. lonones 
(alpha- and bete-). Jasmacyclene*, 3^4-Meinyi-WiydiBxy amyl>*cyclohexene carboxaldehyde. 
methyl eugenol. methyl isoeugenol. Orthoiate-, para^^resyl methyl elher. 2^)henylethyl alcohol, para 
tert. butyl cydohexyl acetate, rose oxide (lacemic), styrallyi acetate, te&ahydrolinalol. and vanillin: 
wherein all asterisked materials are trade mertcs of Quest International. 
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Preferred embodiments Include perfume compositions which contain at least 30% by weight of at 
least 3 of the following ingredients: N-ethy».N-(3-methylphenyDpropionamtde, 2-ethyl-b4-methyl-N-{3- 
methylphenyl)butanam5d€, dihydromyrcenol, (4-isopropylcyclohexyl)m0thanoK 3-methyl-5- 
phenylpentan-1-ol: 25^-trichloro^H3henytethyl acetate, Isobomyl acetate, allyl amyl glyoolate, 
a/p/?a-terpineoL acetyl cedrene, telrahydrogeranlon dtronellal. cuminlc aldehyde, cfe^asmone, pine 
American oil. peppermint (Chinese). 1.3>trimelhyl-2-norbOfnanol. gamma-nonalaotone. octahydro^ 
2H-chromen-2-one, c/5-4-decenal. 3-(^lsopn?pylphenylJbutan€J: together with at least 30% by weight 
Of one or more of the following Ingredients: acetyl di-lso-amylene. acetyl tributyl citrate, aldehyde 
CIO. Amber AB 358, amyl saRcylate. ©nlsyl acetate, Azarbre. benzyl salicylate. c&-3-hexenyl 
siilcylate, clfral; cllronellol, clove leaf disHUed. coriander, cyclamen aldehyde, decen-lol, 
dihydroeugenol. diphenylmelhanee Duplcal. EmpetaaL geranlol. helional. alpha-lonone, beta-Ionone. 
Jasmacyclene. 3-(4-MethyM-hydroxy amyD-S-cyctohexene carbQxaWehyde, methyl eugenol, methyl 
isoeugenoi, Orthoiate, para-cresyJ methyl ether, 2-phenylethyi alcohol, para tert* bulyl cydoh^yl 
acetate, rose oxide, styreliyi acetate, tetrahydrqllnelol, and vanillin. 

m another aspect of the Invention, It may be desirable to formulate a deodorant product which has 
some general anti-mlcrobial activity. A preferred embodiment of this would comprise a product 
containing a sufficient amount of a perfume which contains at least 30% by weight of the following 
ingredients: 

N-Ethyl-N-(3-methyIphenyl)proptonamWe (trademaiked as "Agarbols' by Quest International): 

3- Melhyl-5^henylpenlan-1-ol {trademarhed as 'Mefiiosd' by Quest Intemational) 
2,2^-Trichlort>-1-phenytethyl acetate (also known as Rosaoefone); 

Pine American oil: 
cte-4-Decenal; 

4- (5-Ethylblcyclo|2J2.11heptyl-2)-cyclDhexanol; 
Cumlnic aldehyde i.e. para-isopropylbenraldehyde; 
Methyl oc^ aoetaldehyde (ie 2HmettiyIdeoenal); 
Armoise Tunisian oil: 

Dlhydromyrcenol (2.6-dimethyl-7-octcn*2-ol); 

Allyl amyl glycoJate Os •2-methylbylyloxyaoetic acid. 2-propenyi ester*); 

alpha-TerpIneol; 

cis-Jasmone; 

Peppermint (Chinese): 

gamma-IMonalactone; 

Octahydfo-2H-chrwnBn-2-one (trademarfced as octahydrocoumarin by Quest); 
para-tert.Butylphenylacetonltrlle ({tnademarked as'Marenll' by Quest International); 
Dihydrolinalol (Ie 3.7<limethyloct-6-en-3-ol) 
Tetrahydrogeraniol; 
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Fenchyl aleohoi (1 .3.3-Trimsaiyl-2-nart}omanol): 

optionally In combination wKti peifumeiy ingr^ients with known high antimicrol»ial aetjvity such 96 
■iJhenylethyl-alcoholrBaOTtolr<aiWiBntfjrffla^^ 

In yet anoOier embodiment whet« it is desirable to formulats a product wm lYtlnlinat antimicrobial 
acavity 11 is preferred to incorporate apprapdaid levels of a perfume mmprtslng at least 30% of the 
following materiais: 

EihyltricycloI5^1.0{2,6}]decane-2-carfaoxylate; 

2- Ethyl-N-methyl-N-(3-methylphenyl)butartamidfe (trademarked es 'Paradisaniide' by Quest 
international); 

(4-lsopn>pylcyclohexyl)me«ianol: 
Isobomyl acetate; 

Acet^ cedrene (trademaifced as 'lixetone' by Quest Intematlonal) 

Ctlronelial; 

gammaHjctaiactone (le &4uty!dihydroiuian-2(3HHine): 
Oelylacel^: 

Fenchyl aceiata (1 .3.3-Tilmell)yl-2-nwbomanyl acetate) 

3- ^<VPopyiph«iyl]butand. 




The invention is tOustrated by the fbllowing exemples. 
EXAMPLE 1; MINIMUM liaHlft lTORY COMCgHTi^^TION iMlC^ 

Hie mhlmum inhibitory concentratfon of perfUme components was det^bned by the foUovmng 
method. 

A cuHure of the test strain - Cotynebsnt&ium xeiosis NCTC 7243 (IMaHonal Collection of Type 
Cultures. Public Health Laboratory Service. Central Public Health Laboratory. €1 Colindale Avenue. 
London) was grawn in 100ml of tiyptone soya broth (TSB) (Oxoid. Basingstoke. UK), for 16-24 hours, 
in a shaken flask at 37«C. The culture was then diiuled in sterile 0.1 % special peptone solution 
(Ocold, Basingstoke, UK) to give a conoentratkm of bacteria or approximately ItJ^eoteny forming 
units (olU) par ml. 

Perftjme or perfunr»e component samples were diluted in sterile TSB. Each row of a standard, SB- 
well plastic micnoUtre plate (iabefled A-H) was allocated to one sample, thus eight samples per plate. 
Row H contained only T8B for use as a bacterial control to indicate the degree of tuitJidity resulting 
from bacterial growth in the absence of any test material. Aseptieally, 200mI of the initial dilution of 
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perfume/perfume componoii was transfemed to the 1** and 7^ wdl of the appropriate raw. All other 
test wells v/ere filled with lOOpI of sterile TSB using an 8-channel mlcro-pi'pette. The contents of each 
of the wells in column 1 were nniKo<J by suQidng samples up ^ncl <lown fn pipette tips, before 100nl 
was transferred to column 2. The same sterile pipette tips were used to transfer lOO^il of each weQ in 
column 7, into the appropriate weU in column 8. This set of ^ght tips was then disc^ded into 
disinfectant solution. Using eight fresh, steiHe tqjs the process was repeated by transferring 1 0O^cl 
from column 2 into column 3 (and 8 into 9). The process was continued until eil wells in columns 6 
and 12 contained 200i;»l. After mMng. lOOiU was discarded from wells \n columns 6 and 12 to waste. 
Finally, iOOfil of pre-dSuted bacterial culture <appFox. 10* cfuAnI) was added, thus gl^ng 200ptl final 
volume in each well 

A blank plate was prepared for each set of eight samples in exactly the same way, except that 1 oo^t 
of sterile 0«1 % spedal peptone was added instead of bacterial culture. Test and control plates were 
sealed using autoclave tape and incubated for 18 hours at 37°C. 

The mlcrotitre plate reader (Model MRX. Dynalech Laboratories) was preset to gently agitata the 
plates, to n^ the contents. The at>sori3ance at 640nm was used as a measure of turbldl^ resulting 
^m bacterial growth. The control. un*Inoculaled plate for each set of samples was read first and 
the plate reader then programmed to use the control readings to blanlt all other plate readings for the 
inoculated plates for Ihe seme set of test materials (i.e. removing turbidity due to perfume and 
possible colour changes during incubation). Thus the corrected readings generated were 
absorfoances resulting from turi^idity from baderial growQi. The MIC was taken as the cortcentratlon 
of perfiime/perfUme component required to inhibit growth so that the change in absorbance during 
the incubation period was < 0.2. 

EXAMPLE 2: STEROID BlQTR ANSFQRf^ATlON ASSAY 

The ability of perfumeiy ingredients and mixtures of these Ingredients to Inhibit the the 
biotransfbmnatlon of aniibostedlendls to androstsnones was detemuned in vSro using the method 
described below. 

Corynebacterium sp. NCIMB 40&3D (National Collections Of Industrial, Food and Marine Bacteria. 2d 
St Machar Drive, Aberdeen, AB24 3RY. Scotland, UK) (also Imown as Corynebactdrium G4i ) was 
grown tn 1 00ml of TSB supplemented with 0.1% w/y yeast extract (Oxoid)p and 0.1 % v/v Tween 80 
(Sigma, Poole. UK) for 16^4 hour$, in 9 shaken flask at 37*^0. This culture was then harvested by 
centribjgation, &nd resuspended in 100 ml of blotransfomnation medium (consisting of a sterBe semi- 
synthetic basal medium containing KHzPO^LSg/i; (H^ih^POA 5 g/l; Na2SOA 0.3B g/i: yeast nitrogen 
base 3.36 g/l; yeast exlrat^ 0.5 g^; Tween BQ 0.2 g/l; Triton X-100 0.2 g/l and MgClz-SHao 0.6 g/l). 




Substrate andfDdld-5,16-dlen-3p^ {aomg/assay} was added to the bacterial suspension and 
incubated for 72 hours at 37'*C with agitatian (at 220-^3S0rpnn) in a 250 ml. baffled-Erienmeyer flask. 

Pollowrng biotrepsformatlon of androsta^.le-dien-Sp-ol to andro$t-16«en-3-one the bacterid were 
harvested and the celt peHet dried In air and then under vacuum. 

The dried celte were then crushed and suspended in a mbcture of diethyl eth«r. ^loroform. ethanrf, 
ethyl acetate ^nd acetone, and stirred for 1 6 houns. The supernatant was then reduced to half 
volunw, filtered and evaporated at 30°C. and 15 n>nn Hg pressure. The resulting residue was re- 
dissolved In 5 ml AR grade methanol. Following sonioatfon, the sample was analysed lay HPLC on a 
Phencmenex loina 6 micron, CIS reverse-phase HPLC column coupled to a MUHpore-Waters 600E 
System Controller. Eiute was passed through a Millfpom-Waters 4d6 Tuneable absoibance detector 
and relative amounts of the steroid metabolite was determined by a Hewlett Packard HP 3399A 
Integrator printer. The composfiion of the HPLC mobile phase was aqueous meihanoJ. The flow rate 
was 0.8 ml/mm. Calibration curves were used to determine the molar quantities of pure steroid 
metabolites In Edatjansformed mixtures and hence the converslona. 

Metabolites were analysed by HPLC-MS to detemrime their structure. 

Wi»iout wishing to be unduly Imund or limited by theory, based upon our results, we propose the 
following scheme of blotranslbrmattons of steroids by (kxrynebataerium NCiMB 40930. 
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weaMy odorous 



odorous 




Cnzynie6:(a)4^or5a-iGductasd (b)3 Qi(P)-3l«cl dehydrogenase (c^ steroid 4,5-iSQnm9$e 



EXAMPLE 3: PREFERRED EMBODIMENTS 




Perfume A: Composition % by woght. 




INGREDIENT 




AQARB01S(Q) ^ 


15 


CINNAMIC ALCOHOL 


2 


COUMARIN 


1 


DIHYDROMYRCENOL •* 


8 


GERANIUM OIL 


2 


HABANOLfOE (F) 


3 


LiLIAL (Q) 


10 


(4-l80PROPYLCY0LOHEXyL}METHANaL ** 


2 


MEFROSOL(Q) 


5 


METHYL ANTHRANILATE 


1 


METHYL CEDRYL KETONE 


4 


METHYL DiHYDROJASMONATE (Q) 


10 


PHENYL ETHYL ALCOHOL 


IS 


ROSACETONE ** 


6 


VANILLIN 5% IN DEP 


17 




total 100.00% 


** Materials of Oie invention 





18-JUL-2002 1055S FROM KEITH W NHSH & CO TO NtWHiKI hHM r. ito, 

Trademaite: 'Q' = Quest Intemafion^ 'F' = Flrmeiiich; 'G'sGivaudan 



Perfume B: Composition % by weifi^t. 



INGREDIENT wM%. 



ACETYtCEDREME 


7.6 




AGARBOIS (Q) 


6 


♦ 


ALDEHYDE MNA 10% OEP 


. 1 




ALLYL AMYL GLYCQLATE (Q) 


2^ 


ft 


AMBER CORE (Q) 


0.6 




ARMOISE TUNISIAN 


0^ 


• 


BANGALOL (Q) 


as 




BENZYL SALICYLATE (Q) 


8.S 




BERGAMOnrOIL 


7.5 




BOURGEONAL (Q) 


0.S 




CARVONE LAEVO (Q) 10% DEP 


1 




CEOARWOOD VIRGINIAN OIL 


1.1 




cls-3-HEXENYL SALICYLATE 


1.5 




CISTULATE (Q) 10% DEP 


2 




CORIANDER 


0.3 




COUMARIN 


0.6 




GYGLOHEXYLOXYACETIC ACID. ALLYL ESTER 


0.2 




CYCLOPENTADECANOLIDE 


2Ji 




DIHYDROMYROENOL (Q) 


ia 


* 


ETHYLENE BRA88YLATE 


1.S 




GERANIUM OIL 


1.4 




HELIONAL 


0.3 




HEXYL CINNAMIC ALDEHYDE 


2.5 




lONONE (Q) 


1.6 




ISO AMBOIS (Q) 


7.5 




ISO BQRNYL ACETATE 


0.6 


•* 


ISOBORNYL CYCLOHEXANOL 


1.5 




LAVANDIN OIL 


0.3 




UUAL(G) 


6.8 




METHYL CHAVICOL 


1.2 




METHYL DIHYDROJASMONATE SUPER (Q) 


6.4 




MOSS OAKMOS8 SYNTHETIC 


02 




NUTMEG PURE 


OJt 




PEPPERMINT CHINESE 10% DEP 


3.5 


* 


PETtTGRAIN PARAGUAY 


0.2 




ROSE OXIDE RACEMIC 10% 0^ 


0.5 




STYRALLYL ACETATE 


OA 




TERPINEOL ALPHA 


2J5 


*■ 


TETRAHYDROLINALOL 


4.S 






total 100.00% 



* Materials of the invention 
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Perfume C: Composition % by weight 



TO TO NEWPORT FRX 
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INQREDlEhrr 



ACETYL CEDRENE (Q) 


7 




AOARBOIS (Q) 


16 




ALDEHYDE MNA 10% DEP 


2.6 




BENZYL SALICYLATE (Q) 






cte-JASMONE 


1.2 




CITRONELLAL 


2.2 


* 


COUMARIN 


1.3 




CYCLCPENTADECMslOLIDE 


6.6 




DIHYDROMYRCENOL (Q) 


8.5 




ETHYLENE BRASSYLATE 


2.3 




MEXYL CINNAMIC ALDEHYDE 


3.5 




ISO AMBOiS (Q) 


7 




ISO BORNYL ACETATE 


2.6 




LILIALCO) 


5.4 




MARENIL (Q) 


1.3 


* 


MEFROSOL (Q) 


5.4 




METHYL DIHYDROJASMONATE SUPER (Q) 


7.6 




PETITGRAIN PARAGUAY 


1.2 




TERPINEOL ALPHA 


3 


* 


TETRAHYDROGERANIOL 


10 

intal 100.00% 


* 



* Materials of the Invention 



Perfums D: Composition % Ity >Afetght 
INGREDIENT 



4-(S-ErHYLBiCYCLOI?.2.11HEPTYL-2)-CYCLOHEXANOL 
ACETYL CEDRENE (Q) 

ALDEHYDE C11 (UNDECYLENiC ALDEHYDQ 10% DEP 

ALDEHYDE MNA 10% DEP 

ALi.YL AMYL GLYCOLATE (Q) 

ARMOISE TUNISIAN 

BAN6ALOL (Q) 

BENZYL SALICYLATE (Q) 

BERGAMOTQIL 

CEOARWOOD VIRGINIAN OIL 

GITRONELLAL 

CITRONELLOL 

CVCLOPENTADECANOUDE 

DIHYDROMYRCENOL (Q) 

ETHYLENE BRASSYLATE 

FENCHYL ACETATE 

HEXYL CINNAMIC ALDEHYDE 

lONONE (Q) 

I80B0RNYL CYCLOHEXANOL 



1.2 

5.5 
1.4 
0.8 
1.3 

0. 2 
0^ 
SlI 
411 
1.1 
2 

6.9 

2.3 

15.8 

8.8 

2.5 

5.1 

3.5 

1. B 
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METHYL PIHYQROJASMONATE SUPER (Q> 
PARA TERT BUTYL CYCLOHEXYL ACETATE 
PARAOISAMlOe (Q> 
PEPPERMINT CHINESE 10% DEP 

-PHENYtETHYtAtCOWCM: 

ROSE OXIDE RACEMIC 10% DEP 

ROSEACETONE 

TETRAHYDROGERANIOL 



S.5 
3.4 
2.8 
4.3 
-6 — 



2.1 
3.7 
2 

total 100.00% 



* Mater^s of the Invention 



Perfume E: Composflion % by weight 



MGREDIENT 


mfvi% 




4-(&-ETHYLBlCYCLOE2^1]HEPTYI.-2VCYCLOHEXANOL 


2.d 


m 


AGARBOIS (Q) 


4 




ALDEHYDE C11 (UNDECYLENIC ALBEHYDE) 10% 


1.2 




AMBER CORE (Q) 


4.3 




CARVONE LAEVO (Q) 10% DEP 


3.8 




CEOARWOOD VIRGINIAN OIL 


1.8 






0.6 


«r 


CISTULATE (O) 10% DEP 


0.9 




CITRONELLOL 


3.6 




CORIANDER 


0.2 




COUMARIN 


0.9 




OiHYDROMYRCENOL (O) 


4.6 




ETHYLENE BRASSYLATE 


6.2 




FENCHYL ACETATE 


. 3.6 


* 


HEXYL CINNAMIC ALDEHYDE 


6.8 




HEXYL SALICYLATE 


7^ 




LILIAL (G) 


B.5 




MARENIL (Q) 


2.6 


Ik 


METHYL CHAVIOOL 


0.4 




METHYL DIHYDROJASMONATE SUPER (Q) 


3.5 




METHYL OCTYL ACETALDEHYDE 10% DEP 


S.5 


* 


MOSS OAKMOS8 SYNTHETIC 


0.2 




PEPPEIRMINT CHINESE 1 0% ^P 


3.4 


* 


PETITGRAIN PARAGUAY 


2.1 




phenylethyl alcohol 


7.1 




TERPINEOL ALPHA 


6.4 


•* 


1 b 1 KAHYDROQERANIOL 


6.2 


•* 


1 1 IRAHYDROLINALOL 


2 






total 100.00% 



* Materials of the invention 
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gXAMPLE 4: PRODUCT BASE EXAMPLES 

The following are typical formulatione of deodorant products which oomprise a perfume or perfume 
component capable of inhibiting the production of odoriferous steroids. These fbmnulations are made 
by methods common in the art. ' 

1 . Deodorant Sticks 

Ingredient Content (% by weight) 

Formulation 1 A Formulation 1 B 



Ethanof 8.0 

Sodium Stearate 7.0 6.0 

Propylsne glycol 70.0 12.0 

Perfume 1.6 2.0 

PPG^Myriatyl ether 28.0 

ppG-10 Cetyl ether 10.0 

Cydomethlcone 34.0 

Water 21.5 



2. Aerosols 

Ingredient Content % by weight 

Formulation 2A Formulation 2B 



Ethanol B up to 100 

Propylene glycol as required 

Perfume 2J> 1^ 

OilorhydroJ irticrodiy 31 .8 

Silloone Fluid DC344 up to 100 

Bentone gel IPP 13.66 

Dimethyl e^er 20.0 

Concentrate 22.0 

Wa^ 23.0 



3. Ron ons 



Ingredient Content % by wei^t 

Formulation 3A Formulation 3B 



Ethanol 


to 100% 


60.0 


KlucelMF 




0.65 


Cremphor RM410 




0.5 


PerfUme 


o.s 


1.0 


AZTC* 


20.0 




Oyclomelhioone 


68.0 




Dlmethfcofke 


5.0 




SDIca 


2.5 




Water 




37.86 



* Aluminium zirconium tetrachlorohydro glydnate 
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Perfume comp&sitioiis embodying this invention Were made and tested for deodorant action In 
underenn producte. MSing en Odour Reduction Value test general^ as described in US 4 278 668 
-using fhe*rmitfatlonsdescriI>ed-below; — 




The Odour ReducBon Value test was carried out using a panel erf 40 Caucmian male subjects. A 
standard quantity (approximately 055g) of a roll-on produ<* conteWng on© of the perfume 
compositions or en unperfumed control we^ applied to the axillge of th^ penel members In 
accordance with a statteiical design. 

After a period of five hours or twenty four hours the underarm odour was Judged by Uiree trained 
female assessors \a^o scored tiie odour intensity in accordance vrith a 0 to 5 scale, as shown below: 

Score Odour level Cone, of aqueous isovaleric acid (ml/l) 



0 No odour 0 

1 Slight 0.013 

2 Definite €.053 

3 Moderate 0.22 

4 Strong 0.87 

5 Very Strong 3,57 



Average scores for eadh test product and the control product were then determined and the score for 
each test product was subtracted fhoin flie score for th^ control product and the reduction was 
expressed as a percentage to give the Odour Reduction Velue%, 

Perfume composilionsW to 'E' were all found to eschibit significant deodorant ei^vity. 

For example. Perfume W contains 35% of perfunne components of the inventlm. Excluding diluents, 
this percentage Increases to 42.2%. For this perfume the Odour Reduction Value% compared to an 
unperfiimed control was 66.6% <6 hours) and 33.6% at 24 hours. 
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CLAIMS 

1 . A method for nedudng or preventing body malcxiour by topically applying to human skin a 
composition comprising an active agent capable of inhibiting the blotransfonnation of andnostadlanols 
to andmstenones by micro-organisms on the skin, uAierein the active agent is a perfume component. 

2. A meUiod according to dalm 1 wherein the perfume component Is at least one of the following; 
Amnoise Tunisian oD, para-terLbutylphany]acetonHrile» dihydrolfnalol. N-eth^-N-(3 
methylptieny])pn>pionani!de, 4-(5-eihylbiCydO[2.2.1]heptyl-2)-CydOhexanoi^ 
et]wltricyc»o[5^,1 ,0{2.6}]decene-2-Q9rt;kOxytete, 2-eihyl-N-meth^^ 

dihydromyrcerol, (4-topropylcydohexyl)methanol: S-methyl-S-phenylpentan-l-ol, 2;2,2-trichloro-1- 
phenylethyl acetate: isobonnyj acetate; aiiyi amy! glyoolate, alpha-terpineol, BOBi\fi oedrene, 
tetrahydrogeranidl, cttroneHal, cumlnic aldehydep 1,3,3^methyl-2Hiorbomanyl acetate, cis^asmme. 
methyl cciyl acetaldehyde, gamma-octalaotone. octyl acetate, pine American on. peppermint 
(Chinese), 1.3.3-trimethyl-2-norbornanol, gammaHnonalactone, octahydro-2H-chromen-2-oiie, ds-4- 
decenal, 3-(3-lsopropylphenyl)butanal. 

3. A method according to daim 1 wherein the composition comprises at least 30% by weight of at 
least one of the perfume components listed in daim 2. 

4. The use of a perfume composition comprising a perfume component to reduce body matodour 
characterised in that the composition comprises at least 30% by weight of at least one of the perfume 
components listed in claim 2. 

5. A perfume composition comprising at least 30% by weight of one or mora of the following perfume 
components; Armoise Tunisian oil. para-terLbutylphenylacetonitriie, dihydrolinelol, N-ethyl-N*(3- 
methylphenyl)propionamidep 4-(5-ethylblcycio[2.2.1IheptyU2)-oydohexanol, 
ethyltricyclo[5.2.1.0{2.6}]decane-2-carboxy1ale. 2-ethyi-MHTiethyh'N-(3-melhylpheny1)butanamfde, 
dihydromyrcenoi. (4-isopropy]^clohexy])methanoh 3-methyl-5-phenylpenian-i*oi, 2,2,2-trichloro-l- 
phenylethyl acetate; isobomyl acetate: allyl amyl glycolale, alpha-terpineol, acetyl cednene, 
tetrehydfogeranlol, dtronellal, cuminic aldehyde* 1,3,3-trimeihyl-2-norbornanyl acetate, cts-jasmone, 
methyl octyl acelaldehyde, gamma-octalactone, octyl aoatate, pfaia American alt, peppemrdnt 
(ChhieseX 1 ,3,3-trimethyl-2-norbamanol, gemma-nondlactone, octahydro-2H-chnom6n-2-one» ds-4- 
deoenalf 3-<3-te{^rapylphenyl)butanaL 

6. A perfume composition comprising at least 3 of the following perfume components; Armolse 
Tuntelan oil, para-tBrt.bu^phenylacetonitrile, dDiydrpItnaiol, N-ethyl-N-O - 




meihylphenyOproplonamide, 4-(5-ethylbicydoI2J2.1]hepiyl-2)-cycloh€xano), 
ethylW&yclcI5.2.1 .0{2.6)]decane-2-carlKJxylate, 2-^thyl44-me^^ 

dlhydromyrcenoi, (4*lsopropylcyclohexyl)methanoi; 3-methyl-6-phenyIpentan-1-ol» 2,2«2-trichloro-1- 



phenyiethyi acetate; isobomyl acelale; aliyl amyl gvoolate, aipna-tefpineoS. acetyl cedrene, 
tetrahydrogeranfol, dtronelfal, cumlr^ aldehyde, 1.3,3-trim0thyl-2-norbomanyl acetate, dH^smone. 
methyl octyl acetaldehyde. gamma-octatactone» odyl acetate, pine American oa, peppermint 
(Caiineee), 1,3,3-trim6thyl-2-norbonrkanol gemma-nonalactone, octahydro-2H-chromeiv2-one, 
decenei. 3-(3-i$Qpropy{phenyi)buteTO!. 

7. A perfume composition according to claim 6. wherein the peffume composition comprises at least 
30% by weight of at least 3 of ttte specified perfume comiM^nents. 

8. A deodorant product comprising a periUme composition according to any one of daims S. 6 or 7. 
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Title; Method of Reducing or Prevmtina Malodour 
ABSTRACT 

A method for reducing or pr^eniing body malodour by topically api^ing to human akin perfume 
componanta capable of inhlbOIng the production of odoriferous st^olds by rnicro-orftanisms on the 
gkin. The perfume components are capable of biMblUng the biotransfonmatlon of androsladlenois to . 
androstenones. 
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